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In a previous paper (1) it was suggested, on the basis of immuno- 
logical  similarities  between  the  viruses  of  infectious  fibroma  and 
infectious myxoma, that passage of myxoma virus through cottontail 
rabbits (genus Sylvilagus) might yield fibroma virus just as passage of 
variola virus through calves supposedly yields vaccinia virus.  The 
use of cottontail rabbits to effect this hypothetical transformation was 
suggested by the fact that the fibroma virus was originally obtained 
from a naturally occurring growth in one of these animals (2). 
The  susceptibility of the cottontail rabbit  to  infectious myxoma 
is not established to judge from the literature on the subject.  Moses 
(3)  has  stated  that  the wild  rabbits  of Brazil  are  insusceptible to 
experimental infection with  Virus myxomatosum  except in  rare  in- 
stances and Hobbs  (4)  and Hyde and  Gardner  (5)  were  unable  to 
infect our native cottontail rabbits with it.  The writer, in 3 attempts 
to infect cottontail rabbits by subcutaneous administration of Virus 
myxomatosum, obtained 1 doubtful infection.  In this rabbit a transi- 
tory thickening of the epidermis and subcutaneous tissue developed at 
the site of injection 16 days after inoculation (1).  It seemed likely 
that  if  any  hope  of  establishing  Virus  myxomatosum  in  cottontail 
rabbits was to be entertained, a  route of inoculation other than sub- 
cutaneous should be employed. 
Attempted Infection by the Intracerebral Route 
A  cottontail rabbit  was  inoculated intracerebrally with  0.1 cc.  of  a  dilute 
suspension of testicular myxonm virus.  The animal exhibited no signs of illness 
33 34  INli'ECTIOUS  I~IBROMA  OF  RABBITS.  I[I 
and was  sacrificed on the 9th day.  The brain, which  showed  no macroscopic 
lesions, was removed and used in preparing an approximately 10 per cent suspen- 
sion.  A  cottontail  rabbit  was  inoculated  intracerebrally with  0.1  cc.  of  this 
suspension  and in addition was injected subcutaneously with 2 cc. and intraperi- 
toneally with  8 cc. of the suspension.  A domestic rabbit was inoculated subcu- 
taneously with  1 cc. and intratesticularly with 0.5  cc. of the suspension.  The 
domestic rabbit died of characteristic myxoma on the llth day, while the cotton- 
tail rabbit developed no illness and was sacrificed on the 9th day.  A 10 per cent 
suspension  of its brain was prepared and injected into a cottontail rabbit and a 
domestic rabbit as in the previous experiment.  No evidence of myxoma appeared 
in the domestic rabbit and consequently no further cerebral serial passages through 
cottontail rabbits were attempted. 
From  this  experiment  it  was  apparent  that  Virus  myxomatosum 
survived for 9  days in the brain of a  cottontail rabbit and  was then 
transmissible to a laboratory rabbit, but it probably did not increase in 
amount  since  the  brain  of even the  second  serial passage  cottontail 
rabbit  failed to infect a  domestic rabbit.  This route of inoculation 
was obviously unsatisfactory in any attempt to modify the virus  by 
prolonged serial passage. 
Infection of Cottontail  Rabbits by Intratesticular Inoculation 
Because of the facility with which the fibroma virus infects domestic 
rabbits  when inoculated intratesticulafly,  it was  decided to  try this 
route of inoculation in infecting cottontail rabbits with  Virus myxo- 
matosum.  It was found that regular and satisfactory infections could 
be  obtained by testicular inoculation  supplemented by simultaneous 
subcutaneous inoculation.  In all, fifteen cottontail rabbits have been 
infected in  this manner and two by subcutaneous inoculation alone. 
Most  of the  cottontail  rabbits  used  in  these  experiments  were pur- 
chased  in  Kansas  but  a  few  trapped  in  the  neighborhood  of  the 
laboratory  were  also  used.  No  naturally  immune  animals  were 
encountered. 
Course of the Disease.--The clinical picture of the disease induced in cottontail 
rabbits  by  Virus myxomatosum proved to be very different from that  seen in 
domestic rabbits.  The incubation period was long, varying from 6 to 12  days. 
The disease was an entirely local process.  The first evidence of infection in all 
instances  was a slight  swelling  of  the  inoculated  testicle.  Usually the  subcu- 
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firm tumor developed.  The inoculated testicle,  after swelling had begun, often 
increased rapidly in size and became very firm, the  swelling  occasionally being 
accompanied by edema of the scrotum.  The animals, however, showed no evi- 
dence of generalized illness  and in special no myxomatous swellings  of the eyelids, 
nose, ears, or anus.  None died, but 10 were sacrificed from 11 to 19 days after 
inoculation.  The remaining 7 made uneventful recoveries, and it is believed that 
all 17 would have survived.  The inoculated testicle frequently reached a  size 2, 
and sometimes even 3 times that of the uninoculated testicle.  This enlargement 
persisted for an indefinite period but in most instances retrogression had begun 
within 25 days following inoculation.  Late in the course of the infection, when 
the scrotal edema had subsided, the inoculated testicle was frequently irregularly 
nodular. 
Patkology.--The pathological picture in cottontail rabbits autopsied  11  to 19 
days following infection was quite constant.  Usually no lesion was present at the 
site of subcutaneous inoculation, though rarely a  small tumor was encountered; 
firm,  pinkish  white,  edematous and giving, on cut section,  the impression of a 
fibroma.  The inoculated testicle, in addition to being enlarged, was injected and 
varied in color from a pale pink to a deep purplish red.  On cut section it was firm 
and moist and frequently white and fibromatous in appearance even though the 
surface of the testicle had appeared injected.  The epidldymis, sometimes rela- 
tively more enlarged than the testicle, was usually white or pinkish white in color, 
nodular, and cut as though fibrous.  The scrotum, when involved, was thickened 
and its walls were diffusely infiltrated with a gelatinous exudate. 
Only one subcutaneous tumor has been examined histologically.  It had begun 
to  retrogress  at  the  time the animal bearing  it  was autopsied.  The overlying 
epithelium was normal in appearance, and no cytoplasmic inclusions were observed. 
The main mass of the tumor had been composed of widely spaced large stellate 
connective tissue cells but these, at  the time of examination,  were degenerating 
and stained but faintly pink with phioxinomethylene blue.  Pink-staining collagen 
fibrils,  coagulated lymph,  and  many round  cells  filled  the  spaces  between  the 
degenerating connective tissue cells. 
Four myxomatous cottontail rabbit testicles have been examined histologically. 
All presented similar pictures.  There was a  marked proliferation of connective 
tissue cells in the interstitium, and mitotic figures in some sections were plentiful. 
The arrangement of the cells  varied; in some it was so loose and the individual 
cells so large and isolated that the appearance was that of a myxomatous infiltra- 
tion.  In other sections the cells  were definitely of the young connective tissue 
type and formed compact whorls about the semlniferous tubules.  In some por- 
tions of all sections necrotic seminiferons tubules were seen.  This necrosis was 
probably secondary to  pressure exerted  by the  rapidly  proliferating interstitial 
tissue.  Nests of round cells were present in all sections and, in some, large areas 
of the interstitium were densely infiltrated with this type of cell.  No cytoplasmic 
inclusions were observed in epithelial cells  in  either  the  testicle  or epididymis. 36  INFECTIOUS  ]~IBROMA  OF  RABBITS.  III 
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Serial Passage of Virus myxomatosum through Cottontail Rabbits 
The 17 animals furnishing the basis for the foregoing description of 
Virus myxomatosum  infection in  cottontail  rabbits  were  part  of  an 
experiment in which an attempt was made to determine whether the 
virus would be modified by serial passage in this species. 
Virus rnyxomatosum has been submitted to 10 serial cottontail rabbit passages 
over a period of 140 days.  The inoculated testicle was used as a source of virus 
for each succeeding  serial passage  except the third when tissue  from the subcu- 
taneous lesion was utilized.  The virus was tested at each passage by inoculation 
into domestic rabbits to detect whatever attenuating influence cottontail rabbit 
passage  might exert upon it.  In both the cottontail and the domestic rabbit 
infections only one testicle was inoculated.  A record of the passage  experiment 
is outlined in Table I. 
Consideration of the data presented in Table I indicates that passage 
of  Virus  myxomatosum  serially  through  cottontail  rabbits  did  not 
attenuate it for domestic rabbits.  Nothing to suggest conversion of 
Virus myxomatosum into the virus of infectious fibrorna was revealed 
by the procedure.  In the experiments recorded in Table I  animals to 
be used as a source of virus were sacrificed on from the 11th to the 19th 
day following inoculation.  From other experiments not recorded in 
this table, it is known that  Virus myxomatosum persists in the infected 
testicles of cottontail rabbits and remains fully virulent for domestic 
rabbits for at least 21 days.  In one instance it could not be demon- 
strated by animal inoculation after 32 days. 
Immunological  Relationship  of  Infectious  Myxoma  of Cottontail 
Rabbits to Infectious  Fibroma.-- 
The sera from 6 cottontail rabbits recovered  from infection with Virus myxoma- 
tosum have been tested for neutralizing properties against this virus.  Myxoma 
virus from glycerolated domestic rabbit testicles  was  used  for the  experiment. 
It  was prepared in  5 per  cent  suspension  in 0.9  per  cent  NaCI solution and 
then centrifuged.  The supernatant fluid after decantation was diluted 1 :  25 and 
0.5 cc. of it was mixed with 1.5 cc. of each sample  of  cottontail  rabbit  serum 
under test.  For controls, mixtures of 0.5 cc. of the same dilution of infectious 
suspension  and  1.5 cc. quantifies of normal cottontail  rabbit  serum were  pre- 
pared.  All  of the  mixtures were  stored overnight  (17 hours)  prior to subcu- 
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The  results  of  the  experiment  were consistent in that all  serum 
samples  from myxoma-recovered cottontail  rabbits  possessed some 
neutralizing properties for  Virus myxomatosum.  The 2  control rab- 
bits  died in  10 and  11 days.  3 of the rabbits receiving mixtures con- 
taining convalescent serum died of characteristic infectious myxoma 
in  17,  19,  and 34  days respectively.  1  rabbit,  after an incubation 
period of 17 days, developed what appeared to be a mild myxoma and 
was found subsequently to have become immunized to Virus myxoma- 
tosum.  The  remaining 2 rabbits showed  no  evidence of illness and 
1 of these tested later was found to be  fully  susceptible.  3  of the 
sera in the amounts used thus afforded some protection against Virus 
myxomatosum  but  failed  to  prevent  fatal  infection,  1  protected 
sufficiently well to prevent death while 2 protected completely. 
Three of these sera were tested further for their ability to neutralize 
the virus of infectious fibroma by using 3 parts of serum to 1 part of 
5  per  cent  testicular  fibroma  virus  suspension.  All  3  neutralized 
fibroma virus completely when the mixtures were tested by subcu- 
taneous  inoculation  into  domestic  rabbits.  The  cottontail  rabbits 
furnishing the 3  serum samples were inoculated subcutaneously and 
intratesticularly with  fibroma  virus,  of proven infectivity by  both 
routes for a control cottontail rabbit, and were found to be completely 
resistant to infection. 
Immunological  Relationship of  Infectious  Myxoma  of  Domestic 
Rabbits to Infectious Fibroma.--In an earlier paper (1) it was recorded 
that a single domestic rabbit upon recovery from an attack of myxoma 
induced by infection with an almost neutral serum-virus mixture was 
not only resistant to infection with the virus of infectious fibroma but 
also yielded a serum which neutralized both the fibroma and myxoma 
viruses.  The  exact  proportions  of  neutralizing  serum  and  virus 
necessary to produce non-fatal myxoma infections in domestic rabbits 
are difficult to ascertain.  Most of the mixtures tried are found to 
contain either too much or too little serum, in which cases, respec- 
tively, the injected animal either acquires no illness and no immunity 
or develops myxoma and succumbs.  However, out of a  number of 
attempts, 3 other domestic rabbits have been given non-fatal attacks 
of myxoma by inoculation with almost neutral serum-virus mixtures. RICIIARD E. SHOPE  41 
These 3 animals were found immune to fibroma  ~  and their sera capable 
of neutralizing both the fibroma and myxoma viruses.  These experi- 
ments indicate that domestic rabbits, as well as cottontail rabbits, not 
only become resistant to fibroma virus following infection with Virus 
myxomatosum  but  also  develop  antibodies  capable  of  neutralizing 
fibroma virus. 
DISCUSSION AND  SUMMARY 
In the experiments presented, Virus myxomatosum was observed to 
produce only a  localized fibromatous  or myxomatous orchitis when 
injected into the testicles of cottontail rabbits.  This type of disease 
was  quite  unlike  the  acute  fatal illness which the  virus  caused in 
domestic rabbits.  10 serial passages of Virus myxomatosum through 
cottontail rabbits, covering a  total elapsed time of 140 days, failed to 
~lter  its  pathogenicity for  domestic  rabbits.  Although  it  proved 
impossible to convert the myxoma virus into fibroma virus by serial 
passage  in  cottontail rabbits,  it  was found that  these  animals,  re- 
covered from myxoma, had a  solid resistance to infection with the 
fibroma virus.  Furthermore, their sera possessed neutralizing anti- 
bodies effective against the fibroma virus as well as  Virus myxoma- 
tosum.  A  similar  cross-immunological relationship was  observed 
in the  cases  of  domestic  rabbits  that had  survived  an  attack  of 
infectious myxoma. 
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1  Sir Charles Martin has kindly  allowed me to refer here to his own unpublished 
experiments of a  similar nature.  He found that 5 rabbits  that had survived 
infection induced either by contact or by conjuncfival  inoculation with a strain of 
Virus myxomatosum which varies in virulence from time to time were resistant to 
fibroma virus administered intradermally.  All showed an allergic reaction 24 to 
36 hours after inoculation with fibroma virus but the superficial hyperemia and 
swelling disappeared by the 3rd day and no fibromas developed.  5 to 8 months 
intervened between the recovery of these rabbits from myxomatosis and the test 
inoculation with fibroma virus. 